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m l o h y >>*j**&zxm 2 o h y *s*Jx* t £<1 
* h-^mmmmx v * 

«nE*2(7>b7>'^^^-^^ «wa»2o^'<u 
h 7 y^^ ^> yjsit^y-^n 

l *> J; t«8 2 o^w- > a "Jv^r x^£>«-* ic^lt 



i *5«tt/^ 2 t — i/ a -jvur y^#^ 3 

^^^HT^5r<h^#»<hi-6fS^2^(D^ 
^l<DSJpmiE^ct^2^S^UE55 i ^^^> ft® 1 

^l 2 5 (^V^HA^-H-IB^^^^^ 0 ^ 

[■**7i «eiB2«>h9^^fctwa»2«>«i 
imxms] iiEii^y-'yat/^y^ 
s/ 3 +*rr v^icio it 5«je-»^> ^y^ 

^2)v » i ^*a© b 7 y ^ i-^ ^ * 

(7) h 7 (MB* 2 om^KS^^ 
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& 1 ©Wit MBaj*tt^fc«>»^Krt' <b*v5IS 1 <o h 

mrnmfifti* t%2 <ommt nm^wt Mb** 2 *> h 

^%\<oYy^i/*z<r>^^#9 S?ne^i 
[M*«ll] ME«tE»*IB»^ 

Us 

[MM13] mem 1 * ao« 2 <o*mra*«>*^ 

IMEJBiS3J:t«|2oM»P«*l4, WSB»l«>«iE^ 

J:9«***t, «nBJB2<0*«®*^*5tt«««-»«> 
^y^^i, Pft^SMOSh7V^^W. 

[fa*igl5] HBWAISf^ ^t5^^^ 
^A7^t^^^y PVO'Ptt< h&*5<£ 

ESS 2 (^W £ ofSO®£*> 1 / 2 l£tt£-*-6«£tt*: 



[000 1] 

5^««MiwaaiwH-r<5. a». dram****** 
[0002] r*be>w**w^*y-t/^e>»«*^fc 

;i "1" "0" iDy*-* 

If. i^mJ£ u-</U(DmMW£Vcc<D 1/2 <DmJ£= Vcc 
/2) ^ir-^i"S*** l *»* i1 '" c 

[0 0 0 3] 

^0 "H (High) w W^A'Sfcr* "L (Low)" W*/H£ 

^</KZ>«8i«BEVss (=0V) 3ft«HlAP*^5. ii#*>D 

RAM-Cft, ^-^ffiW*««r«<i-*fc*»-*^+ 
Ofr*/^^*) £-Ct*l&9;*:£< 

o»M©l!W^t5llll?)»<t5ife^«-C*)5 

U _ h/ -K) (Dmi£«rVcc/ / 2lcUX*3^^ -fe/^# 

Vss5ft*Bl)to * *vfc»*"C t) -Y ^ V 9 <Dffim\zfr 
^6«tt«ttVoc/2-C*tr. -T*^. -fe^-Y^V 
* ^-tr/v-* h u-^ y - Kfc»fii-S««<BWeE*r Vcc 
/2lc^bfc#^. -fe/v^^/<V^^I6WW-«:H * 

«E*Vcc*fcttVssl-KJ6bfc»*J-tt:^X 
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[0 0 0 4] 3S¥Hu *W(MWBH»**W>«1» 
[0 0 0 5] 

DRAMrt-CWtlEVcc^l/ 
2<dW£ i-Ttttts Vcc/2comB£) ^t^ri: 
*$i:t51VKT«>Voc/2<DmE«:** 

its tr ? m*:/ v J: w * y * a^*** 

[00061 0911 -»)DRAM©»»ftftt** 

^p^h, Hi oft. B9©t^ry^^ 

^Vhish. 0i2it wmbbe vcc*> i / 2 *>«E-e 

tto»b^i-^-f Hi3f*s «s« 

ffvss (=ov) not^^i^y^-^ 

[0 0 0 7] 0 9l^fJ:^^ -jBODRAMtts * 

W»aL&ti*Mk*>** 0 ***** * * 9 W 
lOOMM/CV^S. SfcK. JJBDRAMU A*'< 
y7r 5 0 0 t*ttA*SMWP7 K^ao-a 

o^^ij -t^* wi-r * * y 

0H ±By*y*^3MR«»K:»^** 

^ * y -t /ncM-r if-^ ^gg^m L»ff^»* 

[0 0 0 8] £<blC. iBDRAMtt, ^^6 0 0 
Cc (&>£tE>0 1 1*KM **felEi8**i'S*W**tB"*" 



5t^7^2 0omtv^. 

4 0 0*#LT* f^^/^l/Of-^DQ0-D 
Qn (n = 0, U 2-) t UTDR AM«)*»fclH* 

[00091 ±ffiO)J:?^»DRAMi:*iV>t, M 
^J:9 ^mmvccw l / 2 oUffi Vcc (0 1 0 *5 
XXfmi 1 ^tH^miEVpr) *<£>H 010 

tc^-r* }ftt , /^7y^2 o oi^tofy h^y f-* 
01 ll^-mS^ttS^-o^^^y* 

ccw 1 / 2 <D«E#«Jfl d *vT v > 6«dtff 5M S J: < 

1 0 0<D&*KmB&m\.X^Zo 

[ooio] §feic#u<*wr5fc. 09^tty 

77yy2 0 0^^-7h^^t-«H «^ 
^^2 1 0, 2 2 0^i(/2 3 0$:l«l/^c - w 

^ _ 0 cotfy Mfc/y T^-vm h 230 

H NMOS^V^X* (Nf-t^aMOSh7'/ 

^^2 1 0, 2 2 011 -W^yh*BL, /BL 
^!)f^-^t5W20^NMOS F7V^^ 

x*2 l ookw >- n -*ot?y 

h9y^2 2 0©KWV (*fc«y-^) tt. 
^!)ft-^lh7^^2 1 0, 2 2 0<oy-* 

©#a«>y-Kfc#u ^y^^-^^w^^ v P r 

(«jttf. mmBE Vcc^ 1 / 2 omBE (Vcc/ 2) ) 

^y^^ 2 i o — 2 3 otf^fr*^— M-^y ^-r— 

[0 0 11] ^blC, 01 llC^-Tl F7V^^ • 1 
- KlftWL ^7 % s*J*9T c ^-h^JEtl 
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tg) ic-*-5<fc 9lCttV^o £ k*-, * 
M o" |£»SLT*>i'**' < S'*Cclc 

£\ ±?Et/w^-r C c i Iffi^ * D t 

C c K**3ifcfc««*?«HEr5 r fc-C±B-*W>* 

[0012] ov>-c\ mi 2*s<fctfiai ^>-^ 
£<7>y^yi?^<b M i" "o" of-^^ 

Vcc/2£OfEttot-We2/M«: 
h*««SW>«fc** Vss 
(=0V) o«EEt?t>o-C±E-^^y MRSr^y f- 

[ooi3] iai 2^-r£5i-> r^x* ^i&i-fc 

«»$ixa««ffttt. (Vcc/ 2) • 

<r>yfy ni3ft«a*tt^voa/20«ffiicft«*»fe'eas> 

It5 lf/f^/l'ifcD^tttttt (Vcc/2) -c 

use. -t*t>*>. \mnt>KVcMt* 0 

[0 0 14] 01 3 tC^-T J: 9 ^^-t- 

^ s ^^^jivcccDi^mffiRi®^^^^^^^ 1 ^^ 

;fr£|;i*>tt3 i*-f ^ /US 9 Voc- C 

^O2f&l^ottt?o Vcc/2U:J:5 

[0015] <*<bic. lai lo^y-fe/Hcio^-c, * 



*i (-fe/i^U- h/-KNc) comiE^ Vcc/2 ( = V 
pr) <D9m\z+ZZk&mW£M&ZWR+Z<> ^ 1 1 

T» "H" u-</^ (^Hff u^/u^ffiEUlJE Vcc) £fc 
tt "l" u^/u «£1E Vss) <DW£ 

— h y — KN c l^m^miE Vss (=0V) £En*nUT*5 
ir/i^^^^Cc h U—i/S — KIC 

u-h;-KNc ^m^®EVcc^ffl^ UT*3 < £ , "fe 
/i^-y/^^Cc^ir/i'* b v^y— "L" u>< 

[0 0 16] £ftlc#U ir/^^^^CcO-fe/V/^ 
u— b y — KN c l-Vcc/ 2 (7)mJE€r^D U"C*5 < £ x 
t^t^CcOt^ Kw-^y— KIC "H" U 

h/-KNc lc*t b^^Vcc/ 2 comff SrfliaP U-C*5tt 

^/u^oj:^ "L" u^</i^o«EEov^i'ix«>«EE3ft s B3*n$ 

Vcc/2T^tfo -rftfefe, -fe/u^^^S/^O-fe^W 
— f / — KN c CDHJ£Vpr£Vcc/ 2 (-^^ bfc*§<£\ 

3£ Lfc^fCit^T 1/2 LM^feft < ^ 5o 

r^ipic. t^-r^y^cc^t/M h v?y — 
ki-mirj-t smai^>«BE* vcc/ 2 (Dmis i--^^ ^ ^ 

[0017] 014 fl. Vcc/ 2 <OW££&foZ±f&t 
*3V>-Crt:. rt»««MKEVInt *tff^^ 

(Dm^mm vcc) t > k u^</w w-</vom 
®tff=ov) fc<om-eawc«tt*ixfc2o«>»ffi« 



(6) 



ftffl 2000-30450 



6 . R 7 \c X V ±&ftUmMM& Vint £5*flEf 6 
ri:lcJ:oT. #K£titR6 tftm&tiiRl k<D&&& 

XifeSJfr&l-ri. ±BW*/-K<otB*«BEVprttttR 
^VccOl/2<Df|JElCft 9. Pdl^/— KA»bVoc 
/2<7}miBGS£j&£Jx5r £Mft5 e U^Lfta^s D 

< Lftttixtfft£>ftl\> wOfcftlctt. #EE1£fctR6. 
R 7 (Dfe&im.Z-eZ LX#£El&fctR6, R 

*S£KK1&<5. ^EElgfetRG, R7^ 

DRAMOtl«*EE*>&*>± 
*S9tttttf]B<fe5. DRAMlC»bXf4m«l«raAb 
T3a^0T3£Ol*W (Mittf. 200m sec) 

[0018] 13 1 4 fc^-tteWEEJB^lElBTtt, D R A 
MO&t>±**9««Wtt«r*irr5fc«>K:, NMOS h 

MOSh7 % /'W (Pft*^MOSh7^^ 
«SlR6. r 7 w / - Kic^ LWIiW* l-X«Kt 5 J: 

f*UXV>5o 

[0019] stic* iai3 id^-r^mm^^ieiK-e 
fi, iioa^h7y^^Q3^-h (y-KN 

3) IC N NMOS h7V^^Ql^KWy^^ 

y— h (/-KN4) Id, PMOSh7^^Q2W 
KW VtfSffil^tvXV^o ±IBONMOS h 

7V^^Ql^KWy(i, «8ttt(08ttR4** 
UXKWBEu^/WDWWIcfttt*^ PMOSf7^ 
^^Q2<DKK^ ^|gfet(fio«fetR5^UX<£ 

[0020] £<buu is 1 4 \c^-tfcn&&£SBi&-e 
m.w\z&ifc&tt3<><Dft#mtfiRi. r 2*5*1* 

R3lc£9^®E®EVint StE^^ 

om^mmvcc) ^5>0E*t-6w Victor, swcmm 
v^xtf. »«»tftR i fc«««ttR 2 £<o«|ft£<oy- 

KN 1 ti % hs lO(Dgm®B=#I&9aj£*V PMOSh 



fiJ&iaR 2 »»J8StR 3 £ y - KN 2 

<b s i&nmmmfrAWo nmos h7^^^ 
fctm$*tss*«EEtt* m^mffvcc^i/2comE 
K^s^mffJi. m^mmvccoi/2 6omiE<t o^f 

ftvMtEt£R£3*'3. -*b£><£>2o?>gJfSmi£l^ 4 & 

4 *5 XXfBL 5 *>*lSWcX» b< 56^5 <fc 5 t-s 
mi^5J:t/^2^aj^h7>'^^^Q3, Q.4a*£=ic» 
flsiRttK ft o T K«BE i/^</wiIA^ Jf£ l *5 J: t«B 2 
0>ffl* h7^^Q3, Q4$riii©UTi&mBE^' < >'^ 

o«R^jiii««3fl5«K5o*»jh-r5fc«>^. aw/ 

— KOVpr (Vcc/2) o«ffiJC»U^«*«r»:»tSfc 

[0021] cr-ciis /-KN2^e>ttl9aj$ixfc* 
NMOS f?y^^Q lfciiLXJS lOW 
*J h7^^Q3^- HdAifcStbSo z.<o%i<r> 
ttA h7V^*#Q3oy— **n7«iftMi:J:D* Vcc 
/2jcja{^UV^^mBEVpr^tH^y- Ka*feffl*3 

tL5o ifc-*t\ /— kn i^&ao tb£ftfcg*pm 

l£te x PMOS h7y^X^Q2^Ilt^20ai^lh 

7 vv ? **Q4GD^-McA;ft£*v5o rosBioaw 

h7y^^Q4(DV- *2fcn ?7Sfjf^(-<t 19. Vcc/2 

icisi£«Lv**EE*'tt;fc/— K*»€>w***ts. 

[0 0 2 2] £ feK. 014 JC^i-^mBEB^IslKX 
tt. fflA/-KOW;fc«EEVpras. Vcc/ 2 ri><b^£>?£ 
*fett*:«J:9 t>«<ftofc»-&, NMOSf7y^ 
^3&>?>^5fl 3 OHJ^J h 7 Q 3 O^- b - y- 

*mmEEtf**< ftoT»3<&aWJ h7V^^Q3^ 
*>ttttlc:ftlK ^om3com^J h7y^^Q3^ 

Weft*. ^OfcfclC, tfi^/-KOlEE2)S±#Ut, 
tftfj / — KoW*«EE Vprt« Vcc/ 2 |CISIS« U < ft a 

Vpr^. Vcc/2^fe^«>3£«)e>Hfcffi<t»9 1 bK<fto 
fc^. PMOS h7^^*^^5»4(DtfJ* h7 
V^^^Q4C0y— h-y— X|BWEa**£< ftoTJS 
4^m^I b7^^^Q4^v^ldft t)x r<7>^4 

tti^y-K^^S3K$tufc*ffi»-ft5o rco^ftlc, tti 
yjy-K^mEE^TI^bX, ttJ^i/-KcOtli^mi£Vpr 
^Vcc/2^JJI^U<ft5<t 5l^<B»$*b5. 
[0 0 2 3] 

M9)^MftbJ:9 k+Z>®m] ±^i:*50s DRA 

Vcctoi/2^m£E5:^i-5fe«>lc. (gi4lc^Ufc 
J: 9 fty— X/^o «7Kjf|=£:-t~5MO S h 7 >^y^^ 
lt><tO ? l2^h7y^^Q3, Q4) £*tfy 
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y— *f^GDL^<f®J£Vth> -T&fc>*>, MOShyV 
5o ±15y-**p?g&f££^5Sgl:fcJ:tfSg 

S hy :/^**Q2£iILT£y&£;h,So 
[0 0 2 4] ^r.T\ mi<Otti£> h? >-iSx*Q3<D# 

-h-y-xm\cmn£tizmj£*vGs (q3) m 
2 totfj^j h7^x^Q4 oy— h - y -*rai-en*D £ 

ix^miE^VGS (Q4) dr-f-5o £ <bl:i, y^KNl(Dg 
mW£&V (N1) / — KN2<7>g2fimEE£V (N 

2) £-T<5o ^<bf-*fc, NMOSh7^^QlW 
h-y-x^cOL^V^mJE^Vth (Q1) £U P 

VGS (Q3) = (V (N2) +Vth (Q1) ) 
VGS (Q4) =Vpr (^Vint / 2) - (V 

BEVthO^fh (Vth^O. 5V+a : aft^y?/^ 

;b®EVpr=Vcc/2 ^ 1 . 0 V) £rt*t5f£|p]Cf£Z£3: 

Q4(0</-h-y-^raTltUtv^mffivthj: t) t>5fc 
^Q3, Q4^^y~^2j>ui7®j^^-act^ 

[0027] ^ci-c % ns^y^/^rxaitt. y 
^^<oliv ^m^ee vtna^b-r * - 1 \c x <o 

[0 0 2 8] ^Oifem, mmJE^2 V<f9^</^o^ 
»£\ 13 1 4 <£>j£m£E3§£lp]8-ett, mjjh9>-Vx* 
Q3, Q4tf>y-**n!7£ LT(DS&l&^£ft5W8» 

[00 2 9] *^li±l5^M^ffi^T^$ixfct^ 



mos h7^^Q2^^- h-y~^ra^u#v>fi|[ 

miE^Vth (Q2) ir-TSo 
[0 0 2 5] C£>;!#£\ &&£*:V\nt/2(OmE£& : & 

1^- h-y-^f^OL^v^mEEVth (Q1) 
»l,X'&bixZm>t>. ttJ^y- KOtb^l®£Vpr 
Vint/2) £gL3IV^c®JEtf^ %\<0\&})Y7^V 
^^Q30y-h-y- ^^lC^D^ix5®EVGS (Q 
3) Tfc5o *tc-jjT\ teteX-^Vlnt/ 2 omi££r 
^1"*y— KN 1 ^S^mffiA^. PMOSh7^ 
^Q2(Dy-h-y-^^^L#v>M^EEVth (Q2) £ 
m»lsX'&t>thZ>m&. W^y- K^tH^«EEVpr 
Vint/2) *^^L§l^fcmi£^ N g^^ffl;^^ 
v> * * Q 4 (7) ^ — h - y — * TO I - ^JD $ *X 5 «E V G S 

(Q4) X'hZo Ztib<DM&*#:xmi-b. SXT<D£? 

[0 0 2 6] 
-Vpr Vint/ 2) ■ 
(N1) -Vth (Q2) ) •• St(2) 

So 

[0 0 3 0] 

— KDmmwzt&m&tfim-tzm 1 3 

/wr 2 3 t/w7 -LS5 
m l *5 <fc t*g| 2 co^--< 3 isyfrbmjj £ ti 

[0 0 3 1] ^^T\ ISIl^U-^aWy 

ft£itX±&MtiW£<DW£\''<'i>£±l? 5<fc ? ic^Jp 
U ±^2^-<u-^3^r^^ lEA^ffi 

tz\^ ±&m2<Dh7isz;x*&®>ft£itx±&.mjj 

[0 03 2] ^^>fC, 1 CQ#£ LV^lfe«6^ 

jc^v^. ±^l^3j:^2<7)^--<u~^ 3 ^/i.r>' 
^fi, 1 1 h ^ 7-»J:^ 2W* h 

xa^S-^ hy v^**Mc&j&£*u*o ^<blc," 
±fES^«J£^ ±K»l^J:^m2t7>^u-^ 3 7" 
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i-/uri'7to&+0>mfi&tt&vt&±teW£&* ±S5 

[00 3 3] £t>IC. iE*l^h7^^^-h 

-rzmi<DnwL. &±v&m<o;-v\c&tit£^ ±15 

£xi<7>/-b\ *s<fctf±fSgigmi£<fc 9te^mi£fiSr^ 

-rz>m2(Dmmcmtit£frs ±S5#iitf>/-Ki*±i5/?r 
^a^miESrtf^u ±15^1*5^1/^260^^- 

v'aWV^^ (c*5rt£±^— b 7 ^V*** 

[0 0 3 4] ^:^0O^2^$f^LVN||j6£^^a¥ 

hi-e^ffi^^ii^x ±15ifciitf>/-Kte, ±1518 
ifflfifei^U, ±|5^1*5J:^2 60^U-^3 

^^o^3^^b^/^^fe^^cjov^Ts ±i5^m 
mti N sv^tcmBE^tt^^^^l^s*mlE^5c^:^m2 

60SipmEE*^^!3, ±^160SmmEEtt. ±S5g§ 2 

-^A^n^ ±^2 6os2pmffi«s ±i5^2co^- 

[0035] *&m<Dm3<oft*h>^ s nM&&iz&z* 
v-rzm&m&tfiZffi^ ±&*m<»;- ±»w 

t/U7 ^60#* £±^-*KD b 7 * 

[0 0 3 6] <*<bK* $f£L<tt. *^CD*i*#3ft£[ 

tbt^l60^M<Oh7Xv?^^^J:?)^$H, ±15 
3S1GD b7^**f*x ^2 60^^60 b 7 Vv^^lC 
£9tfS/££iV *tz-%X. ±l5f&2CQb7Vv?** 

[0 0 3 7] £<biC, #*U<I*, 

(p]Klc*>v>-t. ±15^2 60 Yyis^x* k±&%$2<nm 

mt<om\^mmMP5±^y^ K&ifA-rs* ? k 



3±S5-#ob 7X^**11. v^ixtmico^^co 
b7^x*K*9*fcj£<**u £fc-;*rc\ ±S5SfS2to 
^ > 3 -T/VT ^zflzjstf 6 ±S5— 2*<7> h7>^ 
v>-fix^^2^<s^coh7^^^^Jc < t?)^ 
<*iv ±Kfgl<ob 7^**1^ ±?SS?S 2 cofci^to 
h7^V**lZ£?>mf££fh. ^fc-^-C, ±15S82<D 

9*Hric£*x5o r^-C, ±l5^160b7>-^^^^f^ 

±1531 2^f7^^ 6 X b 

V^** *5<fctf±S5& 2<OYy sV** UT±I5 
m 2 om^l5 iim^MH 3 CO £ Bfr-iti- <5 J; 5 tc&o 

[0038] £ e>^, *ftm<D7Em.&ft&m&&. mm 

zz^timji-tzm 1 <D&mm&is x 2 

^<h. ^i(om^<b±i5ai^ i ?-^6ora^^^n5^ 

i6ohv>-^^^<t. ±i5^^^^2 6om^<tcora 

\cWft>frZWi2<D hy ^i?** kZffiz-XlsV . ±15 

mm^izxvmmzn. ±mm2<Dh7^x? 
(D^^y??^*^ ±izm2<Dfflfflm*\c±y)mffl£ 

[0 0 3 9] $^>^, ^*U<«:, ^^co^UE^ 
[El^tc^oVNT. ±ffi^l*5J:t/^2co^aiim^^^ 
-*i<OY7^*S** ±!5^1tf>miE£±^-2* 

<d h7>^^ ^corai-^^tus^ b ^ y—m^t 
t^UT*5D, ±^— ^cob^v^^to^^coy- 
b «±^SJiimBE^ x x*±&tot>m * fr-e*s rt . 

±IS— Mco Vv^^^co K^^rvfi±^B 2 com^l- 
^ii^^^tt, ±^i*5i^2<D^m^li, 

fc-tZ±m-*t<D. b ^ ^ ^ cop^o^y - h'frh 

[0040] $ fcK. ^^60^«JE^IhIK«:. ±^ 
W^^i:. ±?5^ 1 $$XXf?& 2 co^ttllaIK60^><r coA 

±!5gigmBE^£[H]&l*. SV>tcmi£^^ <f 6^ico 

s^mffi*5ir/^2cogmmEE^^u, ±^io^ 

WlE]^li±S5^160SlimBEIc^U ±^1g2cDj£fcti 

[0 0 4 1] ^ <blC N #£U<tt. *^co^^JE%^ 
(eJ^tC^6V^Xs ±S5^ 1*5^^2 <D& m\Bl&<0&* 

±e® lcom^J-^^n. t^o, ±?5smmj£*5 
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^tlX^^ ±«B5Bl*5J:t/JB2 0»J»«#-tt, ±C 

lslBfc*5Vvt\ ±SBttJ^«iF L rt:. ^tv>^ - 
AT^ir^^-y PW'PttK tt- <XO\fy Y&.i$XXJ> 

[0 0 4 3] £ ^Klt ^^O^mEE%^ 

% 2 cornet *>i»0>«be0> i / 2 wssi-a weE«r«:*r 

a -JvU7 V^*5i:t^^ 2 \s— is a -FAST ^zTft<0 

m 2 o m ti h 7 y *s * * ft y — ? * D ? ®> flF £ U T V ^ 
v\> i-^t>*», «jS«Eoi/2©«ffi»cia^bv^a 

t£*> a ^fc-^-e> m^mff^ i / 2 <D®£i^tf^ b 

U§|V^fc®EA>. i2rot^u-v^3 wy^i 9 

[0044] i^ot, *mm<D*&#4mm&x- 

ft. t^at^7y/©MOS h7^^^" 

m l «fc t«B 2 offish 7 ^5£ici5f^-r 5 (o 

[004 5] iKLt, *»H»¥Wfl*«E]*Ttt, 

[0 0 4 6] 



[*W©*»^»] £AT. *ftHBD (12 1-13 8) £ 

^ta^rs^ ^-rs* mi ft. *&m<om*mm\zm 

[004 7] 01 ic^i-s*H*fefl»J^«5^*#«aiEl 

Sgtt. ^lOA^mffiVinl tSmmEVref ^Offfi 
g£*SB LTI 1 0>l»<B«jEVout1 ^HtfJ-rSSS 1 O^- 
^V-i/at/wryyih ^2(7)A^®£Vin2 £g 
^mEEVref £ comffi^&JtS tt gl 2 £>*i*imiE Vou 
t2«rffl^ir^^2 0^--<U'-*^3^^rv^' (£*Ts * 

[0 0 4 8] £<blc v 

Vcc(Dl/ 2(DfemJ£) VprOmEE^^/^«r^UT± 
l5W^mEEVpr$rm^^6^1cObb^) h9^^ 3 

^2(D^--<r>'^2^^£tJ^^^5^2(7)li4iimBE 
Vout2tf>m£E u-</HCj^ CTty ■ *7W)it*fr oZt 

tH^mffiVpr$rtH^ii-^^2<7)tjB^l h^V^^4 
ilxTV^5o ^^>tc N rtb^>0^1*D<tt/m2cotil^ h 
^ ? 3 , 4 co Ki^f^^aj^^tu^ffl^mEEV 

[0 0 4 9] $<bl^, 01tC*5V>Xs 1 <£>tti*} V 

b7y^^4ttNMOS f7^^^i^^5c ^1 
coffin h^V^^^ 3<oy- ^tt. gipttiJEEVref X *) 

m^mMm&vcc^^^mi<DmM\^^ti. mi 

O^b7^^3C0KWyii, m^mJEEVprtfiffi 

m^WMM&Vss (=ov) ^ft$S2^ii^ 
»2O|ll^h7V^^4C0KKyfl, ±SE* 
iioy — KlciftDtdix. ^2<7>aj^h7^^^4<D^ 
- MS, JB2 0^TV7 p 4 0aj^*SHF^««5^S. 
[005 01 01 lC^i-@K«*lC*5W^T, » l (n*^ 
TV-7\ft. ^ii(7>/- KOtb^mEEVpr ("T^t>*>, 
^iicoy — Kft»feM l <r>^r-<7 l ^co A^iS^ 

ifciicoy— Kcom^mffiVpr^S^SJEVref l-it 

■T5o -co "L" i^</^itft "H" u-</UOit(ji®E 
d:, PMOS h7 \s*J*9 ZW— MCA^^n^o 

u L n u-</wtt(»imi£^A^$ixfc^. -r^^^s 

tti^mBEVpr^gipmffiVref <t t><£V^^tt, PM 
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OS hy l/V^ffrhteZ^KO&ti h7*i?Xf 3& 
W*«ffiVprtSSiPWEEVinef 

NMOS h7 Vv?^^^b^6^2iOajy3 h 
7y^^4li, ** L ** U^/V<Dtf<igmi£ri*A73£*v3 

[0 0 5 1] tLtz-^X. "H" W-</KOi«*B«E3fl5A 
73£*bfc»g\ -r^t?*,. W^aBEVpr^SmUEVre 

2<omjj h7^vx* w^miEv 

pr^**«EVref L < £ 5 Idtb^mffi Vpr^ 
[0 0 5 2] ±ffi©S#3IS«*?W:. ^ry^wM 

os h7 y^^©y- b-y— *p.si<7>LtvMifri;EE^ 

[0 0 5 3] 0 2 tiu #3B93<afg 1 O^ifc0iI0>«J*£^ 

5o 0 2(7>i^^jjc*3v>x. ^^.Si^ryy 
(® i &m> i **> A^mffi t mmmmvrei t <owsl 

^#^7^1 0 a:fcJ;U«2tf>>t7 WVb^ 7— III 
[00 5 4] £ BUId^Ts ^lOTjU^h^ 

9— Eiwt*^r v^i oad, mmm^t vxm 
>b s: 9-0BS«-#^r^^*o«awi: l-cmwb 

t^NMOS h7V^^ 14^ -WNMOS b 7 
y^^l2, 1 3W-^NMOS h7>y^^ 1 2 

02O(0PM0Sh7V^^10, 11 Cl*L<b<£>P 
MOSh7V^^10, 1 1 KO*uyh^7~ 



g§£ LTttlie-fS-^ONMOS b? 1 7. 1 

£ Itftltt^NMO Sf7^^19^ -m^n 
MOSh7 x /^^17, 18O-^NM0Sh7V 

1 7\cmfrzmm*m&'tz>tiv><r>*>\<'^Y 

—&W&3Z<0 2 OCO PMO S b 7 15, 16 

ChbOPMOS h7>i?X# 10. 1 ItfSgS 2 CD* 

[0055] emufci^-ctt. mmm&vrei 

*K ^ 1 i/V h ^7-0^1^7^1 0 a\Z 
2t<DNMOS h7 1 2, 1 3 GO— # CD 

NMOS h7V^^ 1 2<7)'7 t - b»CA7j£*K tti^m 

EEvpr mx-tfs nmm&vcc<Di/2(Dmj£) tmm 

mHVref fc«D«ffl£a««« 3*1/5. S^Ul, 
fcLT**«£*bfc«EEa«, -^NMOS b^V^;** 
1 2<DKW>^km7j£n5 0 — *fe7)NMO 

Sh7V^^12, 1 3CD— TjO h7>^^ 1 2 CO 
KWytt, PMOSf7^^5J^^^l^ 

h7^^2iaoy-M:M^5 a ro^ico 

h 7 l/i/X f 2 1 a I*. IS 1 ^tfLAc^ 1 (Dttif} b 

j * 3 1 mm tmrnz^-fz* 

[0 0 5 6] EI2fc:*5V*TrtU SmmEVref 

255. i 1 (7)^7 1/ y h ^; 7 t-<7 y 7^ 1 Oal: 
MONMOS b^V^** 1 2, 13G0-#tf> 
NMO S h7 y s ^ ^1 2 0^7* — b JCA^J $*U, 

J-Urii^3*tfcm£E*K ~^NMOS Yyz/^*Z 
1 2<OKW V7!)^ai^$*veo 3bt-. -^NMO 
SF7y^^l2, 1 3 <D—jj(D h 7 ? I 2(D 

K^ytt, PMOS h7V^**d>kfc3£lloaj;ft 
h7^^2 1 a(Dy— MC^<^3*v5o C<7>3ll<7> 
tii^h7y^^2 1ali, lai^U^l^ttl^h 

[0057] *it-xx, ±&mmmj£hmKm : mm3£ 

Vrefrt*. m2<D*u^y*=7 -m&tfZlr^T 1 
0 b»C*>tt5— WNMOS b^^-v^X^ 1 7, 1 8G0 
-^ONMOS b^ 1 7 coy— blCA^^K. 

ffi^miEVpr^SmmffiVref ^OSffi^*«$Jx 
5 0 ^^>«t 9»-bXli*i$*VfcmJE25K -^NMOS 
h7y^^ 1 7<DKW>'ri>btti;fr£*u5o 3^>l^ 
-M^NMOSh7y^^l7, 18(D-*coh7V 
v^X^ 1 7C0KW ^> NMOSh7^^M 
5^20^71 h7^^ 2 1 biC^$*U 

a 0 z(Dm2<nmz) by y^^ 2 1 m*. s 1 jc^u 
fcf& 2 c7)ai7j b 7 * 4t mm 

[005 8] $^>IC S I32|C*5V>X, ^10ttl7Db7V 
®^®EVcc^W^5^1tom^c^$*i,, ^l^ttl 
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coy-xtt, ±IBS^«£EVref «^:*)^£v^m^miEVss 

* 2 i bOKW #ilcoy-Kfc:8aft<*;h,5o £ 
fbic. Z(D&m<D/— Kit. $l^i/yh^7-IsIK 

y~K *5i^2^^ UVh ^^-{EJ^^^TV 
^0»NMOS h7^^ 1 8<DV- b\zm$fc 

1 3 0^~ h~-:7^- W>*s/* $Jt5 0 &tz—ft 

x\ ±&ss 2 6oa}*> b 7 v ^ 2 2 b coy- h |C 

$tv<5mEE^mJE^/HCJ^CT^2<OW^ 

* 2 2 bcoy— ;*ri^ffl;ftmEEVpr;d*ai;^£ix3o ^co 
ttWmJEEVprl*. *I<7)y-K^ibNMOSh7y^ 

* 1 8 coy- h^y -f — hv< y ^ £*b3 0 

[0 0 5 9] £<blC, 0 2lCjoV>T. ±iatitl^«EVpr 
comi£ u-</^^, -hlS^ipmJE Vref co^JBE i"</u£ *) 

h ^ y-®&#£;t-<T l o a ic&itSf&^fcoNM 
OS h7^^ 1 3^- h-y-^ra^omEE^/h^ 
< /jtoTPMOS h7>^^ 1 lri^NMOS h7^ 

<fc 9&£oTV>5*:£>K x PMOSh7^^11^ 

f>NMos h7^^ 1 3^m&zi?hzm,ffi&m'pv 

fttZte, PMOSh7^^10A^NMOSb7 

tC N NMO S h 7 y ^ 1 2 (7) K W^f y Tit 
t>%, PMOS h^^^XffrbttZ&KDtiit) h^V 
^^2 1a^-f^lttiiT)6^o -CD*£^ S mi 

coa^ h7^^^2 i a coy— h -v—^m^wztf 

L*vM*ttE J: ^ < fco-r* 1 co/±j*> h 7 >^ 

^2 i a^uf^fttt (*y#@) ±iem^m£E 

[0 0 6 0] £<b*c x cco^£\ i2^uyh-; ? — 

EMftt^TV^l 0 btC^oJtSte^^NMOS 
V^X* 1 8coy-h-y-xpgcomiE^£</<£oT 
PMOS h7V^^ 1 6A^NMOS h7^^ 1 

[filteftf ^7^1 0 b£#£«tHS«ffitt. «««[ 
tttilltSNMOS h7>"^^ 1 9lC£9fc£o 
TV>5/i:^, PMOSh7^^16A^NMOS 

PMOS h^y^X* l-5^t>NMOS h7>^^ 1 



7—^$^x5^zl^p-r6o wOfc26lC x NMOS 
F7V^^17(DKW^m -Tfrfc>ib> NMO 
S ^7^^^^5S2^h7V^^2 1 b 

2 i boy— h-y— *ff8<amiE#L£vM!3tI£ 

£9 Vh£<froT^2C0aj;ft h^^^^^2 1 b## 

[006 1] £/c-;*rC\ ±Eai^mEEVpr^«EEu-< 
/UjftS, ±l5S^mJEVref (OlEM^«): t) fro 
fc^^rSJt-T^o :of^ m2co;& h ^ 7— im 
8ft#^ry^i ob^nMoNMOS hyy 

v^* 1 8<£>y— ^y-Xf^omiEtf>*#< froTP 
MOS h7V^^ 1 6^f>NMOS h7^^ 1 8 

-M^n^ii^^t^o miaot, pmos 

f^V^X^ 1 5z5^NMOS h^^i/X* 1 7-^fc*& 
^n6«^^>t5o £0>fc«>lC, NMOSh7^ 
X^17(OKK :/C0m&. 1~fr :b NMO Sh7y 
^*ri>kfr5^2C0£ij;/3 h7>^^ 2 1 b<DV— h 

<Dmm*±&z> 0 i2<D^h7y^^2 

1 b coy- h - y — xf^com&tf* L tV^mEE<t «9 
^<^Tl2^h7y^^2 1 b365»f^*« 

[006 2] £ r^ v iiwi^yh^7- 

HKftf t^7y^l 0 a |:*Jlt5**ONMOS h7 

l 3coy— V- y— xfigcomBE^:*:^ < froT 

PMOS h^Vi^X* 1 1 /S^NMOS h^V^X* 1 

3^m&£tiz>m,ffi&mto-tz><> ^Maot, pmo 
s h^y^^^ i ohnmos F7^^ i 2—^ 

^ftSafifod^^i-So wC0/hA6JC v NMOS h7^ 

^^i 2©KKy^>i^ -r^t>*>. pmos b7 

y^^75^^6mi^>tfci^ h7 2 1a coy— 

2 1 a^-h-V- ^^comJEE^U^V^mEEJ; 0 ^ 
/J>^<^oXmi^ai^h7>'^^2 1 a^Af^K 

[006 3] ±ISeom 1 V>9mm-?l±s mMMBEVcc<D 
l/2<0«EEId»l£*UV^»|l«BEVr©f3ft»^ 
*^/F;7 -tsJKtt^ 1 0 a F*3CONMO S 

h7^^ l 2 coy— h-y— ^ra^btv^SJBEv 
th^r^L5U^cmi£30 5 , NMOSh7y^^l2(DA 
^mEE^^^o ftar-ttxtf. Vcc/2^A^mflE^S 
$r-^^5co^ % -o(OMOSh7y^^WLtV^l 
EEVthco^.T*$>6o *tv&x.\^ ±ieco^ l co^JS^J-C 
li. mos h^v^^^coy- h-y-^racou^i/^M 

m^®E^2V^T^oX'bmifcJ:^2coai^ h 
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[0 0 6 4] I2 3I4, *ftm<D&2<D&mm<0&f&&7F 

fe(7)l^^£tff^ffl^ (»tW«tt) 3a. 4 a *S 
£tf 5 ariMi^HTV^o tta^JB 1 ^>**«-Cf4, 

# ^--<r >"7tmilF L ft < ft 5»fr^4it ^>K5 ^~c% 

Sfcftl-. 1g^O^^JE^fflS^t3 a~5 a 

[0 0 6 5] B3 0>|HkM^^^T. 

c-o*>a. -f-ftfc>*>> *^^H^7^m, 

A*^E£g*PW£Vref t^f{ii«:*t§t5il^ 

60 ±^<*>& l^i^yh; 7—m^^^-^T^z 

[0 0 6 6] $ P>M. 0 3JC^oVNT, il^l^yH^ 

lt5-^NMO S h 7 y 3 2 , 33L ^1/ 

f^NMOS h7^^^ 34i, -M^NMO S h7 
V^X* 3 2, 3 3^)-^NMOS h7^^ 3 2 

<D20(DPMOSh7V^^30, 3 1 t Srd^-T V* 
Sh7V^^ 3 7, 3 8 t, *W^h$7- [U8&ft£ 

^--<r yy^wiil t vxmm-rz nmo s h 7 ^ 

v^X^3 9^ -»NMOSh7^^3 7, 38 
(D — ^(7)NMO S h7y^^ 3 7l£fcfoh,53l;fcfi£TiS& 
«fc«>^W'>'b^7-^^2O0PM0S h 
7y^35, 3 6 ££<laL-C^5o 
[0 0 6 7] 0 31:1*5^X1*. S^mJEVref 

365, mi<V*\sl/V^7 3r^7 ^3 0a|: 

*$rt5— *f(7)NMOS h7^^ 3 2. 3 3 (D jj<D 
NMOS h7^^^3 2^-K:A^^^ /— K 
N 2 1 CO^JE * ®B®EVcc*> 1 / 2 

<0£9^LXi#^£;h,fcmi£dv -^NMOSh7V 
^^3 2(^>KWy/i^^^^o £<blc. 
NMOSh7y^^ 3 2, 3 30-^Oh7^^ 
3 2WKW yil PMOSh7^^*^^^l 
^ h7V '^^^ 2 2 a O^- h^^il5o 



^ 1 Otitic h7y^^^2 2all 132 tC^r Ufc^ 1 <D 
mfih7>i/x* 2 1a ^lit£^U,^$:^r-r5o 
[0 0 6 8] £fc-2TC\ ±l5SipmK<i:I^CSmmffi 
Vref^. i2^i/y|^;7- (eJ&ttt v?' 3 
0 MC&tfS— 2*<DNMOS h7 Vv 5 ** 3 7, 3 8(7) 
-^(ONMOS F7^^ 3 7<D#- McA^3*U 
/-KN2 l^mJ£i:S^mJEVref i:0«ffi:^25>li*§ 

^o£9lcLX*fte£*tfc«BEas> -^ONM 
OS h7>^^ 3 7(0 KW ^frh&JlZfr*. £k 
-^(7)NMOS h7y^^ 3 7, 3 8 (D 3?<D h 
7 3 7(D KWVIi, NMOSF7^^^ 

^ft6^2oa3^i y^isi?** 2 2 bwy-M:^^ 

hi, ^<D%2(Omti h?>-is*? 2 2 bfi, 0 2 1:^ 
LfcSB 2 (Dtt^ h 7 * 2 1 b t C«te*r*T 

[0 0 6 9] |2I3^V>T, SB 1 (Omti h7> 

^^2 2a(^y-xil ±ie^mEEVref J: t> J^l/^ 

^h7y^^2 2a(oKWyH ^iioy— KN2 
2icg^^hao £X\ i2o^F7y^^ 
2 2b<oy-xte. _h|5gmmffiVref J: 0<£v^WK« 
;£EVssSr*i-6JB2 0««lc«JK$ix. »2 0>tttfjh7 
v^x* 2 2 b<7} Ku-f vte. £=il<7>/ — KN2 2l:^ 
^^tl5o £ <b^> CO^il^y- KN2 214, 
^«4a^tt, Il^l/yh^7-@m 

tt^ryyrt^i^NMos h7y^^ 3 3 coy 

rt^W^NMO Sh7 y^ ^38 0>7*— h KSHI££ 
H6 0 ±IB^10aiy3h7>'> ? X^2 2a(Dy-hJc:A 

^ £ ^^midEomH u^/hos uxgs i <omt) h 7 >*j 

2 2 a ©KW V^^tfi^mffiVpr^ai^^h^ 
rom^mfEVprW:. ^mJ£feSffi«^t4 a Sr^UX. 

KN 2 2d^NMOS h^Vv^^^S 3 <OV 
— Y (/-KN2 1) — K'<y*S*b*. 
^■-c, ±IS^ 2 CO WTtl b -7 VC/X ^ 2 2 b <ny- Y \CA 

2 2 boy- x^btti73mBEVpr^ttj^^ix5o ^ 
^titi73m£EVprl4> ^®E^ffi«fet4 a $tt>UT. ^ 
ilCDy— KN2 2^f>NMOS V^X^3 8 0^- 

[0 0 7 0] £fbKs 13 31C*5V>-C. /-KN2 1 \C*3 

uy h ^ ^— 0S^#^^--<r >-^"3 o a i-ioitSte 
^ONMOS h7y^^ 3 3(D^—h-y—^(Dm 

JEavh£<ftoTPMOS h^^^^^S l75^NMO 

s ^7y^^3 3^^ti5ii^/>t^ o ssi 

<D^U>h^7-T\^H^^T^7'3 0 a^$rg^U 
SmSfcte, «t»fcU»«t5NMOS h7^^ 
3 4ICj:«?^oTi/N6^:«)lc. PMOSF7y^^ 
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3 ld><bNMOS h7^v/^^ 3 3^f*j|&$*v5«a&3ft 5 
PMOS h7^^3 0^NMO 
S h7^^^3 2^$H^tIW(lt5 8 

NMOS b7^^^3 2 y^ttt, 

^ 1 Ott}73 h7>"^^ 2 2a tf^— h-y — *f^<D3l 

[0071] £ibic, i2^^?uyh^7- 

Wtt*^7>^3 0 bUfclt^i^NMOS h7 

v^** 3 8 <d#— h - y — *f?gz>«E;avh£ < ^ot 

PMOS F7V^^ 3 6A^NMOS h^^^X^ 3 
BK«-**-^T^3 0 b£#£tfLh,3mfc£f2> 

t LT*MB"*"* NMO Sb7V^^39lC<J:0^o 
TV^fc&lC. PMOS h7V^^3 6^bNMOS 

PMOS F7^^^ 3 5A^NMOS h^v^* 3 
7— #»$ft5*9fcdU«*D"*-S. reDfefcld. NMOS 
y^^3 T^KKyOfli, NMO 
S f7 V^**^#Sff§2cDtfj7^ h7>"^^2 2 b 

i/X? 2 2 b<7)<7*— h- y— *fl8cD®£d*b£vMMIIE 
«fc 9 < teiXM 2 CDffl73 h 7 S*J*9 2 2bi^ 

[0 0 7 2] £fc-2Tt% ±B/-KN2 lfc*5t*S« 

vb^H^&tt^^rv:?^ o bKteitsftkfrcoN 
mos h7>^^ 3 8 coy— h - y—^mtv^tf*: 

/iotPMOS h7^^^3 6d^NMOS h7 
T, PMO S f7 3 5 d^NMO S h 7 V ^ 

^3 7-.^^^^m^ 5 « / >'r5o NM 

OS h7^^3 7^KK^ifc •rfc*?**. N 
MOS hy *S i S**frhtt%2<T»&*> h7V^^ 2 

2 bco^-b^mffia^^So m2<omt> b 

7 y^^ 2 2 b<oy— h-y— *ra<^fB3Etf*Ltv>{i: 

«EE*Dt^#<fcoT*2 0m*h7:^;**2 2 b 
3fl«ttf^Kffi»c*9, ±15/-KN2 llc*5tt*mJ3EtfU: 
lESlllffC^K ft5*-C±B/ — KN 2 1 Ic:tert6 

[0 0 7 3] £<blc, r<D©£\ Iiwuyh^7- 

EUSttt^T^S 0 atCSSItSffe^CDNMOS h7 

3 3 <nf — Y - y— ^ra^^JEE^TCt < ftoT 

PMOS h7y^7>^ 3 Id^NMOS h7^^3 



z^m&zfrzt&ffi&min-tz. rtucto-c. pmo 

S h7^^3 0Ji^NMOS h7Vv^X^ 3 2—^ 
^^tuSm^^t^^o Z<Olt#>\C^ NMO S h7^ 
v^X^ 3 2 6DKU-f VCOm(4. PMOShv 
:/^**ri><b#<5mi£>ffl*> h7^^ 2 2 aCO<7*— 
hcom&^izl^o wCO^, mi^W^ h7V^ 
2 2 aco^~h-y-x^comi£^b^^ftmi£J:^ t 

/h£ <t£oX%l<Dmj] h7^^ 2 2 aJ&^KlflM* 

[0 0 7 4] £<blC, H3<D3Stfc0JU::fcV*Tli, K£iic 
&fo£1ri1t3<><D7Em&£.mmmi3 a, 4a*>J:tf5 
a Id J: !J rtMWSWEEVint 3 ^ £ ot „ 

^mJ£^ffi«fet3 a £fi«;«r 2(OSHE4^fi8i 
4a't^^Mftt5/-KN2U\ gigSJBEV 
ref ^IK^Ul>mJEtC^o-CV>6o titz-JjX\ J&K 
(it r 2 O^WE^fcfflSa; 4ai r 3 CD^mEE£ 

&m&tfZ5 a ^^SJK^Mffii-S^iioy- KN 2 2 

IftS-Tixrf, 3 OCD^miE^^JTL 3 a . 4 
a*5±tf5 a3ft^^5lll«ffl»Si^J:o-C*5ioy-K 
N 2 2CDffl7bffl£VprCDU^/U£v'-7 V U % /— KN 2 

[oo75] ®**>-r*ufs ±By - kn 2 i ksjh- 

UVhS?— ®Bft#^r^3 0 a^CDNMOS h 
7 isi?* 9 3 2 60 K W VCD^tt^T^ ot / — KN 2 
2 <DtfW«EEa*±#-r5 <t 9 tC±ffiJg 1 ^>W7J h 7 >^ 
^^2 2a«t5. *fc— ^-C, ±|5/-KN2 1 

fc::fctt5«ffi#XififfiEEVref J: 9 t>SKV^»frlCft]^ Ji 
15^ 2 CD* h ^ 9-®Bft#^T y7*3 0b^ 

nmos h7y^^3 KOYxs-i yoittAU^oT 

7-KN22 Offl^mi£tf 5 T&-r 5 «t ? K_hSfg 2 cotfcl 
?Jh7y^^ 2 2 b^it,f^t"5o 
[0 0 7 6] y-KN2 lcomEESrVg <t Ufc 

Vg =Vref ^co-C, mmWZVrei km£>mj£ 
Vprtnmm*. fr<D& (1) ldJ:9^^ix5o 
Vpr= r 3 • Vref / (r 2 + r 3) — (1) 

^ 7-0^^7^7*3 o a &£Tfm 20* v^>- h 
^7-lsi^i-^^-<Tv>^3 0 bit y-KN2icom 
EEVg tmmnEEVrel b&*#L><*Z£5\^ %\<n 
&t)by>'i'** 2 2 aifcJzU^CDttl;^ h^y^^ 

-KN2 lOmEEVg &m<D/— KN 2 2 co^mffi 
3USSU8««t;3 a -5 a«:51^-r5wtJCj:or. 
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5* 

[0 0 7 7] I3 4tt. *#ttofS3©Stt«0>*j**r* 

f£ Hi-T 5 (Rfc*«* «rK it 5 J: 5 K. Ufe 4> <*> 

ft 2 <D*^T *s7\Z&m<0&mW& Vref fcft*"*-* 

ref1*s £tf IS 2 OgipmffiVref2£fS 1 *8 J:t«B 2 ^»^- 

Vrefl < Vref2^BB«»w-r 6 r t afl«rfWC*>5. 
[0 0 7 8] iH4<D^^J^*5VNT. h ^ 

9-@»W#^ry^4 0bo«*ii, MaB»«2» 

A^mi£^^ i <Dmmm&vrent<Dfmm&mmirz> 

iio^uyh-; v-lHl^t^^T^4 0 a u:<£ 9 

li, A^3EJE£^2^g^lJEVref2£^^&^£*#f i § 
f^2^ UVh^ aj-<r V^4 ObC 

^r^40btts |S3C@»»*Sr*UT^S. 
[007 9] ^ ^IC. BMlCfcVvC, 

|gt5r»©NMOSb7yW4 2, 4 3 * V 

"T6NMOS h7^^4 4 -WNMOS h7 
y^^4 2, 4 30-*^NMOSh7>'^^4 2 

(D20(DPMOSh7 , /^^40, 4 1 £ «r«;i"CV^ 
7y^4 7, 4 8 i, *Wb5 7-@B*f^ 

rv^^M^ u»«t5NMOs h?y^ 

*49£> -WNMOSh7y^^4 7, 4 8 
^NMO Sb7y^^47 tCfifcrxSH^SrHS-^S 

fcfcotf-wx h^y -ffim&n 2 oopmo Sh7y 
^M5, 4 6 fc«rtBjt"CV*5. 
[0 0 8 0] £<bUl. I2 4lc:fc5^-Cte, ^l^S^miE 
Vrefl 255, Jgl ^l/yh? ^HEreSf***^^ 4 
0 a lC*3tt5-^tONMOS h7y^4 2, 4 3 <0 



/-KN21 rolff (#Jxtf . Ig^mffVcc^ 1 / 2 <D 
mi£) £ & 1 <^S^mBE Vrefl £ <omSE£&W& 

NMOS h7y^^4 2<7)Kl^ V^btti^^^-So 
SlbUl, -»NMOSh^y^^4 2, 4 30-^ 
Oh7y^^42(DKWyil PMO S h7>^ 
^ibttS^l^ffl^ h7y^^ 2 3 aOy-MC^ 

^$n5o :osi^h7y^23aii, 132 

[0 0 8 1] t-tL-tr?, JB2*>S«ffiVrel2^ % 
2^uyF $9-@B#*^7 y^4 0b l-*5 ft 6 
-*t<7)NMOS F9^^4 7. 4 8(0-^NMO 
S h7^W4 7tDy-htCA^^iXs /— KN2 1 
<DW£ h%2 tf)g2p®EE Vref2 £ £ 

-WNMOSh7y^^4 7, 4 80— ^COh^V 
v>**4 7©KW f Vtt. NMOSh7y^^i*W 
%%2(0\&tl 2 3 b CD^— MUSS***!* 

5* ^2W^b7y^^2 3bli, 021^1 

2 <7>tu^ h 7 * 2 1 b t mzm ^tfez^-f 
[0082] zb\^ euwsv^c. ^i^f?y 

1 ©B* f 7 y ^ ^ 2 2 a © k u>f y tt, — 

KN2 2|C«K$K5. *1Z-*X\ &2<Dtotth7> 
S/^^2 3bOy-^ ±!B3§ 1 Vrefl «fc 

9{&v>mi£^JEVss£^r-*~ 5£5 2<e>®&U:&^£*u ^ 

2(DW^h7y^^2 3b^Kwyii ^m^y — 

7V^**4 3tf>y~K *5ctt/»2CO^UVh^ 7 — 
®Kft^^r^rt<^ffi^NMOS h7y^^4 

^l(7>tti^ h7y^^ 2 3 a<oy-^75^w^mEEv 

pr^m^^^^o w^m*«ffivprtt, «a*o3emffi^ 

*SIStt4bt*U, «©/-KN2 2^NMO 
Sh7y^^4 3^-h (/-KN21) -^>r- 

* * 2 3 b tf>y- h icA^ cfix5 i"</MaE 

ct^2^f7y^^2 3 b^y-^^btib^m 

EEVprt«W**H5. Ccom^mEVprli. »^^3£m 
E4««««t4b«:*UT, #IO/-KN2 2^N 
MOS F7y^^ 4 8«>y— h^7-f — K'<y* 3*t 

[0083] £h\c^ lg4^c^v^x. y — kn 2 nc*5 
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«i*G>NMOS h7^^43^-h"V-^ 
U£)5i/hJ<^otPMOS h7^^4 l^NM 

os h7Vv?^^4 3-iia^H6tw>t5o m 

*4 4K£9fc£oTV^*:fci^ PMOSh?^ 
*4 li^NMOS F7^^4 3^^51I 
OTfcJ>Lfcfc£rtU PMOSh7V^^4 0HNM 
OS h7V^4 2^»^n5ilW0t5 o £ 
(DfcfcUl* NMOSh7y^4 2(DKW^t 

it i-ft*>^ pmos^^^^wwi^ 
mi^a^ b7 2 3 a^-h-y-^ra 

7y^^2 3a«»^ ±E/-KN2 1 
UL*5rtSW£a*±1BJS 1 ©S*«BEVref1lc*b< *S 
*-C±SB/ -KN2 2 KisttS W£oW£l^/i'£-Bf 

[0084] Sfefc, £<D»«\ i2^W/F>7" 
|g|«t**-<rv^4 0blCi3ltSift*©NMOS h7 
y v?** 4 8 £>^— h - y— < ft-=>"C 
PMOS h7 V^** 4 6 3i^NMOS h^>^^4 

\B&tt£*-'<7'>''74 0 b^tf^tfifrSllfctttx SWtfR 
irb-Cftllg-r^NMOS h7V^^4 9JcJ;9ft*o 
XV^fcfelCs PMOSh7^^4 6^NMOS 
h7y^^4 8-«^^5tW>tfc^ll 
PMOS h7^^4 5HNMOS h7^^ 4 
7^««**u5«*3ft 5 »»"*"S. £*>fc«>lw, NMOS 
h9y^4 7roKW'/Om 1-4*>t>. NMO 
S b9y^^a*ftS*20U* 2 3 b 

^^23b oy- h - y - ^WIomE** b t vHltC 

[0 0 8 5] *fc-*-C, ±«y-KN2 1lCl8ttSm 
BEotEU^ Jg2<Z>S*mEVref2^«ffi^^ 
*9t>S<ftofc»»*»«-a. -«>^> &2<7># 

U y h * 7-08^*^7^4 0 b IC*5 1* 
NMOS b7X^4 

«<4otPMOS F7^^46HNMOS h 
7y^^4 8^$H5ti«Dt5o mi-* 
oT. PMOS h7^^4 S^bNMOS h7^ 
**4 T-^^HiW^tic N 
MOS h7^^ 4 7©KW^tlt i"4t>*>^ 
NMOS h7^X***h*Z& 2a >M*\*7>V** 
2 3b<oy-h©«tt^5. rote*. Sf§2<Dttl*l 



^y^^2 3b©y-h-^"^«S a5 ^ 
^mffi Ofc^^< ftoTfg 2 <DMfi h 7 W** 2 3 
btf»fW»C*»K ±»y-KN2lK*5lt5«E* 
±2e ^ 2 (OS^mBE Vref2lC^5 L < ft * £r±^/ - K 
N2 2lii3lt6«JE<Otfi*«BE^«ff^ /l/ * T,f 5J: 

[00 8 6] ii^i/yh^y- 

I3B«-*^rv^ , 4 0 a iC&ttSf&^NMOS f7 
4 3 h - y-Xffl<DW£ < ftoT 

PMOS h7'/^^4 l^NMOS F7^^4 

3^tfc££;h,6m*a^oi~5° -^ :iot > PMO 

S h7y^^ 4 O^bNMOS h7V^^ 4 2—# 

ftSHsmae^^-fs. rofcfci:, nmos h v v 

^^420KW^lfc PMOSh7 
y^X*a><bftSffU Offish 7 V^** 2 3 aCO^- 

2 3 a ^)^- f - y-^f^tH^ tt V^UE i 
/jv$<^o-Cfl^h7V^^2 3 atWWlttW: 

f§(Cft£o 

[0 0 8 7] 0 4O**^Jl-*5V^-Ctt, fi^Jl- 

«j»$il^3oa53t«0£^ffi«*t3 b, 4b*$£T/5 

JS 1 cogJpmiEVrefl £ 13 fci6^«fflBt0>ffl2> WEVpr 

3 b. 4 b*$J:tf 5 bl3, ^(Z>0 3«>3e«B£tojtffl« 
ft3a, 4a*5j:t55a i 0 
#L<^*tf* ^mJ£^ffi«^3 b^lE^m 
^4bt0^i^t5/-KN2 KDfEli, S 

1 <Dgmn& Vrefl £ SR 2 (DgifSmEE Vref2 to^^m 
EE««r«-r5«EE^ft5. Sfc-^rCs £mi££j&JBl& 
^ 4 b fcft«BE*«ffl«a;5 b fc(D«K^fc»Jt-t-5* 
l<o;-KN2 2A^ ±SBO®E«&*ri-*mff J: 9 

[0088]«Wtltf, ±Ey-KN2 lic^jtsm 
EE*** i oS^mEE VreH £ 0 ^ftv^'&twtt. -hlBSB 
!^l/y^; y — (U&tt £ 4 0 a rt^NM 

OS h7'/^^ 4 20KK^IttWo-C;- 
KN 2 2 <7>m^mffi^±#-t-^ * 9 lC±SES 1 <£>W*J b 
yy*** 2 3 aMBrf^"*- ±1E/-K 
N 2 1 IC*5tt^mff^ 2 coS^«EVref2<t 19 *>it5V> 

/4 0b^NMOS F7^^4 7©KW 
fi[^ot;-KN2 2(7>tB^mJ!E^TP^-r5J: 
±Ei2^h7^^ 2 3 b^Sfcft-rSo 
[0 0 8 9] tt*LfcJ:5^ IMl^uvh^ 
7-0^*^7^4 oafcJ;t;^2^ Uy 
5HaBW*^7^4 0 b J: fli*ffl3*ufc«Ei' 

1 OS2pmiE Vrefl £g§ 2<7)S^miEVref2^ 
a)Mlc*>*»*lcr4. ^rttftfto^oofflrtb?:' 
v?^^m^r^tbf^<>i»Jt-r6J:5^ftS- 



(16) 



Sfcffl 2000-30450 



i3 4 <DmmmtomtfLK&m a jts»P«ffi»£i§w«>- 
[oo9o] las^-rsmmEE^niKi-^v^i^ 

ft) 6. 7*5J:^8^J:?)rt»«»«EVint*»EE-i- 
S-iiaoT, Vref1<Vref2<Dg§^riH>oT*<b&5E 
J: 5fcJS 1 (DmmWZVreUte £Xf$& 1 ^S^t 
EEVref2££j&-r-*cfc pICLT^So <£9SSL<V^ 

*«ffi^fcfflsst 7 £ osafc&a^ * 2 <ommw£ v 

ref2i 0 fcfi^JR 1 ©»«EEVreflOTfc»-#0 

Mm (#j;ttf . aw**** u > D =■ x») «3f^ 

fl^J:U t JB2(OSm«IEVref2^^!c-r5wi:^?Iffi»- 
[0 0 9 1] 0 611 #»E©JMO**0y<Ol*l*«:sj« 

*-*<t 5i«o^r J:9IStt 

fcg2f§m£3B3= IhJ& 13 U J: 5 BlflJ MM* * ixfc 3 

o©S*tff4*«8tt6 a, 7 a*3J:tf 8 alC<fc!9l*3 
»«RftB£Vint«r»EEi-«wt^J:o-C, VrefKV 

Vreflft £U<£ 1 *>&ipmi£ Vref2 «t 5 Kb 

•CV^6o -n^>^S^mffi^ffl^6 a, 7a*5i:tf 
8 all H5fc**LfcgiPUE^ffi&Sfc6, 7*5*tf 

[0 0 9 2] 0 6O»SWc*3^-C* 4e3B930>fflttJ: 

tfSB 2 <d^t «b-wu A^«ff^«i^>s 

S^mJ£Vref2 fc <omfifcg*««-^5* 2(D^U^h^ 

^5 0 ats^2(o*i/yh^ 7— HiMtt^rv 

^5 0bOMll S&Jfi(O|g2-04^UVh^7- 
[0 0 9 3] Sfcfc* »l^*WVh^7-lsI^tt^ 

h ^ 7-SW^X^^5-^NMO S h 
7^^5 2, 5 3$rdx_T^6o CHbONMOS 
h7^^5 2, 5 311 tn-etlPMOSh7^ 
**5 0, 5 1 ^LX, S&2 0)g2f!imJ£Vref2<i:9 



ObH ^HliiKStLT«fi6U, *-o, 

5 6, 5 7£0t;tTV^o :n^NMOSh7y^ 
^5 6, 5 7tt, WHPMOSh7V^^5 4, 

5 5 ^u, s«mBEvcc«:^-r5» i (owmv&ist 

[0 0 9 4] £<bl^ 0 6tcS3V^«:. mi^>S^®E 
Vrefltf*. ^KO^uvh^^-dl^^^/'V^S 
0 a (C jolt 5-^NMO S h 7 V ^ ^ 5 2, 5 3(7) 
— ^CDNMOS h7^^^ 5 2£>y— ^ICA^it* 

w^moEvpr (#jx.n m^mi£vcc^i/2£7)mi£) 

h7>"^^ 5 2<7) KW V^^W^^iX'So £ bl^ 
-^(ONMOSh7>'^^5 2, 5 3^-^f7V 
^^5 20K^VIi> PMOSh7^^H<C 
5»10)|il^h7>^^ 2 4a <D#—h\cm$i£tl 

£«> i (Dmjj v y 2 4 a li, m 2 

tzm 1 (Ottitl h 7 * 2 1 a £ IJtfleJ CflMfe&Wi" 

[0 0 9 5] 2 COgipmiE Vref2riv ^ 

2£># UVhS^— IMS&tt^^TV^'S 0 bKJStt* 
-WNMOS h7^^5 6, 5 7 O-^ONMO 
S h7^^ 5 6<7>-y— M-A*J&*U a^^JBEVpr 
ir^2(DSi^lHVref2i:om(fi:ll^<i^^6o 

MOSh7>^^5 6, 5 7G>— *fl> 1*7^** 5 
6^KW>I1 NMOSh7^^^^5l2© 
ffl*) h7 2 4 boy- b»C^^n6o 

2tDm^ h7^^ 2 4 b«, (32(C^Ufc^2^ai 

^ b7^^ 2 1 b tmtm^mm^-i-^o 

[0 0 9 6] ^ ^>lc s ®6lc*5V^. mi<vm£) Yy> 

2 4 a^y-^ii, m^mffvcc^wr^mi^ 

^vtt, *ii©/-K»c«j»$tu5 0 *fc-*Ts S&2 

#-t-«SB2(D««^Sa»$iX. »2^h7V^^ 
2 4b(DKMyttx Kl^fttt$^6» 

rt^ftfe^^NMOS h7^^^ 5 7 toy— *u:g^£ 

tt-5o ±EJB 1 <^ttl^ H 7 ^ 2 4 a (Of- h 

^ $ ix5mH^mBE U^MZfc CTS 1 ^> h 7 >V 

^ com^l mBEVprfl NMOSh7V^^53^y- 
^-.7^-hV<2/^^H6o *"C. ±IE*2<Otiti 

Yy l/*s*Z 2 4 b<oy— h^A^^tv5®EE<7>mEE 
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^f,W^«BEVprtsai^$ix6. rcOtb^mffiVpr 
fr, NMOS YJW*9 5 7©y-W-f-My 

otKu^, * 1 V> S^mm V ref 1 <0®EE u^/v X 
^7 — EKf+ft^T^5 0 a ULiott N 

mo s h7^^^^ 5 3oy-^^WWoty- 
h-y-^IB«>«B£3j«**<ft*«>"C. pmos 

v?** 5 lfttfeNMOS h7^^ 5 3~4fc»£ft5 

3(DKW^*fi, -T**>*>. PMOSh7^^ 
a»&fc5*lS>tiMJ h7^^2 4 a^-hOfffi 

ot^KDUl^ )>7y^^ 2 4 a ftiMflsRtRl^ft 0 . 

[009 8] £ hK. rt0j§£\ I2^uyh^7- 
HIS&tt^^T ^5 0 blCjolt^f&^NMOS h7 
5 7 0)^7* — h " y-*m<vmj£&*$ < <Cot 
PMOS h7V^^ 5 5 35^NMOS h7^^^ 5 

7^#ft£ftS«ffia $ *Mni-5. z<ntcM^ nmos 

h^V^X* 5 7 CO KW^Otiffis i"fc*>*>s NMO : 
S h7y^^J5^^5^20^b7^^2 4 b 

£ 9 Vh£ < fco-C* 2 Oft* b 7 V 2 4b^ 

[0 0 9 9] *fc-:2r0s ±Sm^mBEVpr60mi£^ 

EJ»##^-<r^5 ObldSSftSto^NMOS h7 

>-i/^^ 5 7 coy— ^witt^ot^- h - y— ^ 

KcomEE^/h^<^^ <7:) ^ PMOSh7^^5 5 
i^NMOS h7^^5 7^*»$*t«««**«^ 
-T^o r*>fc«>UU NM0Sb7^^5 7OKM 
VCOmttU -*-*3bt>. NMOSh7V^^*5» 
2 CDfcH;ft h7V^^ 2 4 bCO-7*— h <nW,VL&±&Z>* 

-xracomEA 5 u# v>MmK<t •? 4>*t < fto-os 2 o 
[0100] £<b»c. iiwwyh?7- 

I3ttM-t^rxr5 0 a«Ci3JtS«l*^NMOS b7 
y^^ 5 Z<D>f— h-y— *ra<0«l£2M>£<#o-C 
PMOS h7^^ 5 l^bNMOS h7^^^ 5 

3^t«^$Jh,*mwa*»'>-r*. ^co^^ic. nmos 
h7y^^5 3<oKH^m -f pmo 

S h^V^^fefcaJSlwaj* h7V^^ 2 4a 



v^x* 2 4 sL<oy— h-y-*ra<^®BEa*LtfcM6SE 

[0 10 1] ®ttr*UZ* ±150^1 OTJUVh^ 7- 

HJ&ttt^T:/:^ 0 b l^<fc 

365fg 1 coglpmflE Vrefl «t 19 fcttv^-frKtt* ±EH 

<oi)\^^Y^y— ElKftfr^Tv^s 0 art^NMO 

S h7V^^ 5 3COKU^X(30m&^T^o-Ctti7Jm 
E7)>±#i-^5 J: 9 I- Jtl5g§ 1^^7V^^2 4a 

[0102] t.1t—JjXs ±^C0^ 1 <D7j U V h ^ 9 — 

zJ«2coS^mi£Vref2i:0 1 bfi5V^^^^, _tIES&2 
CO* b ^ 7-0^tt^7y7 , 5 0 bftONMO 
S F7Vv?^^ 5 7COK^^ycom&^-t^oTW^m 
EE36«TI*i-S J: ?K±15f&2cotfj;*) h7^^ 2 4b 

[0103] ±&<Dm4<DmMmz&\,^xh. m^<om 

^7-[lI^f^Ty^5 0 a*5j:U 5 ||2tO^Vyh 

u^/i^H 1 Vrefl t m 2 oS^miE Vref2 

^ofHl^ib^i^CIl ^!8fi:*oX2ooaj7Jh7 

[0104] 0 7 lis *%&W<r>& 5 <D^#J^1?lf&£^ 

81*. ig 6 ^u^^4 o^^jtc^iim^Jh^^-r 
K2 5 c£iiflnufcfc<oT£>5o rcojiiim^i^it 
«m-K2 5c »^<o®B«*tt. ia 6 <om 4 

[0105] —m^. nmos h^y^x^to KWy 

fcSo C*UC»U NMOSh7^^^KW^ 

mtefix ffl*mB£VprJ:0*b*V^U'OHCftS. 
— *-c. pmo s h 7 y^^ro KK y«tW s 
"H" U-<y^^C^oTV^6^a'^ ^co KWy^itt 

So citucatu pmos wv^»KWy©t 

^7VK^ (0V) IC|Jl^U<^6o 
[0 10 6] J:t)A^Wicv>xl^ E17K::fcVNT. 
<D% 1/y h^7-lH]^#^7y7 4 5 0 MC:fctt5N 



(18) 



ttfffl 2000-30450 



MOS h7V^^ 5 7aS#»fm®Kfco*:l§£-C 
r ©NMO S h9 5 7 © KM 

ic, g2 w h ^ 7-IelKM^t^7yy 5 O b o 
ai;ft{B)K:fctt5NMOS h7y^^ 5 7 <D K W ^IC 
&*ft£;h,fc3l 2 h^^X* 2 4 bOA»^ 

-Kb«tt*«*»T3flSfe*<*5. - coifed mi <Otti 

tih?^^** 2 4 b<oy— h-y— xra^mE^bt 

* 2 4 b^^f®3&^^lllflF^ffi^^^^V>^^ 

aOTMH^fcfcoTV****^ VccCOfg 1 

om^b^l^ttj^ h7y^ 2 4 a*5«tO j m2<D 
tfj^ h 7 * 2 4 b Sriiig UTm^mi£ Vss<Off§ 1 

[o i o 7] mKDmsfvmifomn. rws^ts^ 
coa^ h7y^^ 2 4b ^^coffi^cop^^iim 

ro«tpi:fiill *ii«»KJUB^>fah-K2 
5 cl:<toT»l^b7y^^ 2 4boy-^o 

^7 V K W</U3&> LiSS < 5 - £ ^T*# 5 CO 
"0, ^lCOto^) h7y^^ 2 4bO^— hCO^&a 5 ^ 

mt>h7>'Vx* 2 4b^y-h-y-^otE^s 

4 b *rate#»fH*ai--*-s 
[0108] r<o*£m. PMosh7y^^*^^5 

g§ 1 <Ofct};*3 h y Si/* 9 2 4 a aHttf1M*»0> £ £ K NM 
OS b7 ^X*a><=>ft5J&2<Otti;*3 F7y^ 2 4 

^24a*5itJ«l2 COffi^ h 7 y^^ 2 4 b £: 

[0 10 9] 0 8fi N ^^^CO^6COHtfe^JC0^^^:^ 
-TleJ&iaXfcSc, r<DffS6<D^J£^T-te, NMOSF7 
Vv?^^^^5m2C0ai^ h7y^^ 2 6 b(D#- 

MC N S^O^U^t^ 7-m&ttZ*'<T>'77 0 b 
ftcOPMOS h7y^^ 7 7 CO Kt"0-£&*ft1~$<fc 

ff, NMOS h7^**a^&5^2<7)di;ft h7y>? 
x^2 6b^lH*ttflil^6^«l^ ±!EJS2(Dffl*J 
2 6 bcoy— F«)(tti5^7yK^/H: 

2 4 boy- h-y— ^racoma^u^v^^EE^ 



[oiio] rtoii, PMOSh7y^^)0^^ 
g§ 1 <omt> h 7 VS*** 2 6a &§hm£t&v>t t i:nm 

OS h7y^^^5»20^h7y^^ 2 6 

b ttMBfHM£4 0 . » 1 <e>««S^*>S l cottS^J h 7 

2 6 aj5j;i;i2^ h7y^^ 2 6 b£ 

[0 111] ov^-c. lasoii^jicjot-ts^io^u 

V h ^ ^"[El^^^^r ^^7 0afc<t(;i2^ U 

vh^^-Isi^#t^r^7 0b^ N *offc<oing 
•*-6iHiB<D«ric4-»u<ttW"r5. 0 8 co^wc*^ 
guco#uvb5: ^—BMm^r>zf7 o a co 

t-<7y^Mt^CT'foio fcffu I2^i/y 
K^: ^— @K^#^r^7 o bte, Kr^ojg3o* 

h^V^X^LT, NMOS h^y^^O^Ol: 
PMOS Vv^^SrJSV^T^So 
[0112] 08 tc*5V^ M 1 co# h ? 

7-0^t^7y7*7 0 a f±. g»ii«8S£ tTM 
if5-WPMOSf7y^^ 7 2, 7 3 ^ #U 

yh^7 -|bIK## y^^^llli: UT#Si£ 

f^NMOS h7y^^ 7 4 — ^CONMOS h7. 
y>?7^ 7 2 x 7 3 W-^WNMO S h 7 y^ ^ 7 2 

\zffithzmM*m&'tz>tiib<Djj uyh; y—^wm^ 

C0 2 0COPMO Shy y Si?X# 7 0. 7 1 ^Sr^X-TV^ 

y/7 0b«:, 2aB*i«*fcbT«iter5-»«>PMo 

Sh7y^^ 7 7, 7 8 ^l/yh^7~ lel&ttt 

*^r:^±#co«*»fc lt»IE«pmos h7y 

^^7 9t^ -^PMOSh7y^^7 7, 7 8 
O — jj<D P MO S h^Vi^X*7 7 lCfifc;h,3$i;fi££S8& 
-TSfctfXD* Uyh ^ 7— g&fcfl&aco 2 OCONMO S h 
7V^ 7 5, 7 6 i:Sr<ixXV>5o 

[0113] ^ b^, as leaser, ^lcosmmJBEv 
refliv iio*uyh^7-(iIlS^^^7yy7 0 

a jCioltS— MC0NMOS h7 y^^ 7 2, 7 3 CO— 

^■conmos h7y^^ 7 2 coy— McA;fr£iv / 

-KN2 licjott^mfiE^^loSmmiEVrefl^com 

— ^CONMOS h7y^^ 7 2 CO V^btti^^ 
H^o ^C, -WNMOSh7y^^7 2 s 7 3 
CO— ^ONMOS h7y^^ 7 2 CO KM PM 

os Yy^V**frt>t£Zmi<otol) Yy 2 6 

[0 114] ^^-^"C> JB2^S*«ffiVref2^ 

2<o^uvf5:7 -tEiK^^ ^*-<r y^7 0b icfcit * 

-tfCOPMOS h^^v^X^ 7 7, 7 8CO— ^FCOPMO 
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S Yy*s*J*9 7 7<D#-h\Z?<t>£^ /— KN2 1 
fcfctt * 2 «>**«ff Vrcf2 ^ 

OS h7Vv?^^7 7(DKWyA^^cf^5o £k 
|: s -WPMOSh7^^7 7, 7 8©-*©P 
MOSh7V^7 70KW^ NMOSh7'/ 
^^^b^5f2^h7^^ 2 6b^-h 

^2 6a^y-^ ±!2m2(7)g2gimEEVref2£ 

10B*h9^26a©M^ &il£>y- 
KN2 2fc«K£*u5. ^fc-*"^> JB2oajAh9v 
^^2 6b^y-^ ±CJR 1 0SJp«EEVref1 J: 

2^h7V^^26b(DKMy|i> — 
KN2 2fc»K*ft3. **>^ r««©/-KN2 
2ti, j&tt£&J*E«*t4 c*5J:tf4 d«r*U, IB 1 
O^uyb^ y-m&tt**^7 y^Of&^ONMO 
Sh7^^7 3^-h, ^J:^260^WV>^ 

7 ^--<r >y^o{tn^ pmos 

^26a <0^- h in** 3*b3 WE«>«E U"</WCJE 
C-C^l^tb^l h7^^ 2 6 aOKW^W^ 

-KN2 2A^WBEE4*ffl««t4 d*3.fct/4 c^t 
TNMO S h7 7 3 <Dff— Y (/-FN 2 1) 

^ 7 ±!5^2^a3^ 

K*WS CXm 2 Offl* h ? s*s* & 2 6 b(D KW ^ 

[0 116] ^bl-s B8lt*JV^t, 1E/-KN2 1 

£\ ^I^^yhi7 HsIlSft S ^7 0a K 

*5tteffe^NMOS h7^^7 
^H©«BE3ft«/h$<JfcoXPMOS h7V^^7 lri> 

<bNMos h^y^* 7 3^11^3 

s e i l i/y b 5 9-B«tt**^^ 7 0 1 * 

ft*mtiznm\*. twttT««t5NMoss9 

VS/X* 7 4lC*0fc*oXl/*Sfc«>fc* PMOSh7 
y^^7 1i^NMOSh7^^7 3^«^ 
5IIW>tfci:#tt:s PMOSF7^^70^ 
feNMOS YJWX* 7 2^ftft*n5t«* s **Dt 
* 0 Z<»1Z»>\Z. NMOSh7^^72WKWV 
(Ottt, r*fc>*>> PMOSh7^^*^^l 
(Dtttf) h9>i?Af 2 6 a<Dtf— Y (OfetiLtfT & Z <, - 



<D*£j^ JSi©ffl*h9V^^2 6aO^-h-y- 
^,h7V^^^2 6a^S«lfWtl^^ , 5^ ±Km^Tiff 
[0 117] £<bi-. -<7>#£\ l2^^Vh^7- 

lel&tt^^Ty:^ o bi:^it5W^PMOS h7 

NMOS b7^^7 6^PMOS F7^^7 

s^tmztiznM&mv'tZo rm-<toT. nmo 

S Yv^V** 7 5 7i^PMO S h7^^^ 7 7— 
|&$tb5««^/>-r5. wtDfc^JC, PMOSh7V 
^^7 7^)KK^itt, -rft*>fe. NMO S h7 

^v**frht£*m2<otet>yy^v** 2 6 bCD>/- 
h(oi{OT>5e »2o«Ah9y^ 
2 6 boy-b-y-xF^®E#^ v ^^*^ 

/J>$<^oTg2^b7y^^2 6 b^*»fW 

•£ftft. ttfcbfcJ:*^ ^-eri* NMO s Yy'y 
i/X*frht£Zf&2<DMt) Yy s s*S*9 2 6 b<D7-Y 

lCs PMosh7y^^7 7^KWy^w 
[0118] *fc-*-r\ ±?ay-KN2 ncsmsm 

uv ^— m^Tj-#^Ty^7 0 MCfcSttSfk:^ 

pmos h7y^^ 7 8 (Dtf— Y - y—*m<nmJ£& 

/h£ < /iotNMO Sf7 X5*X* 7 6 *»<b PMO S h 
7 y^^ 7 ^5 W*>t5o rixjcj: 

oT. NMOS h7y^^7 SA^PMOS h ^ V ^ 

mos h7y^^7 7<7)KKy^tfc i-fcfc>^>. 

NMOS h9VS?X^^fe*SJB2©a*b9>'^* 

2 6b©y-hot«M J ±^. rcDfem. m2<omt> 
Y?^i?X*2 6 b<D^— h-y— XIB0>«EE**U*V* 
ttmm* >> t>*£ <^t|2 tf>W* h 7 v^x* 2 6 

[0119] reD#£\ |l^l/yh^7- 

@B##^7 y^ 7 0 a iCfctt 5«*^>NMO S b7 

y.^^ 7 3 Y - y— xBB0>«ffi**** < 

PMOS h7^^7 ld><bNMOS h7^^ 7 

3^«l&**tsmw* $ **n-r5. rn^io-c. pmo 

S h7y^^ 7 O^bNMOS h7^^ 7 2 
ftZtlZnmm&TZ* Z<Dft#>\^ NMOSh7y 

^^7 2©K^y©«& -rfcfrfc. PMosh7 

y^X*7&><b*S$B 1 <^m^l h y W** 2 3a (O^- 

Y<nm,&&-t&z>o z<om^ »i^b7y^^ 

2 6a 60^- h - y-^rawiH^ U# V^««ffi J: 0 t> 
/h$<^otil^b7y^^2 6 a^^Sbf^tfe 



(20) 



ftffl 2000-30450 



[0 12 0] £h\^. WS\ZW*Xs 

8 d K J: 9 f^^m^miEVint ZkKXo 
X. Vren<VTef2<DMm^^Xh&&2frZ>£?* 
& 1 <Dgipmi£Vref1*5 ***$S 1 <7>gigmi£Vref2££ 

g|2<Dgi££JEVref2J: 9 fcftv^JB 1 Og2pmi£Vref1 
[0 12 1] £<blc. [§38tc^^Ts fi£»J»c«a*£*bfc 

-5cfi, »*«>ia4©3e«BEft*ffllStt;3b, 4b*5 

-ra^ii^^-^ N2 JSl«>»P«EVreflJ: 

[0 12 2] 5?*M-*ttf. ±Ml^^/h^7- 

*-<T W 7 0 b ic J: 9 J£ffl £ ixfcmm 1"<A> 
tfSJS 1 oS^mff Vrefl <fc 0 MSV ±?E!S 1 

O^uy^; MHtt^T V^7 0 a I^ONMO 

N 2 2 (Dffi*ttEE30*±#-»"« * ^ ±©SB 1 ^W^/ h 7 
Vi/** 2 6a aHftflM"*. 

[0 12 3] *LtL-JSX, ±&<0&K»*^Y%7- 
Iel^#^r^7 0 a*J*t**20*H'b5?- 

istttt t *-<r ^ 7 o b \c x $ fkm <* MtW£ i"** 

^uyh^; ^7 0 b rttOPMO 

S h7V^^ 7 7©KN V<0«(fcriU:tf*^"C> r — K 
N 2 2 <Dffl*«ffia*TPW3 J: 0 fc±«BJI 2^h7 
2 6 bd5i(j^a« 
[0 12 4] ±?E(O»6^II«£0*J1-*5V>-Ct>, 

v?** 2 6 &to±Xf?5 2(Dmt) YJWX* 2 6 btC«fc 

f1fc^2 0SJpmJEVref2i:OlS!lc*>5^i-tts ^F* 
Ib1-5«fc 

[0 12 5] 

«fcB*-*t<D*-<T «t 9 3§<® LT*§ <b*x* SEE 



[0 12 6] «H»NMM»MB»fc** 
?\zVX^Z<»X, «*4EK«*»-J:0. ««EE»flF 

[oi2 7] se>»c, *%w<»*m-wmm&\z-£fr 

[0128] s *»w©^w«R«iaK»--t^ 
*t5^KJt**u, mmm^>i/2<DmiE^^®E 

[0 12 9] *SWO*»*«MIIH»^-t^ 
[0 13 0] SfeK:, *»WO**i«IWIH»K:J:*t 
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[01] ^^^S*ISI-S< 5 < S*»J^)i*^ 
[0 2] *»Wa>SloJfl6«o«fifc«:^t-lHlBia-t?*> 

So 

[12 3] *»w^lB2^*«^j<o«*«r*i-isiKia-efc 

So 

[0 4] *»WWJB3«>*B«««>«a«:*«I»H"^* 

So 

[0 5] 04 o»t«<o**i:«« $H5»ME*4 
[0 6] *5BWOJB4<O«teW«>«*Sr^*-0KBI^*> 

So 

[0 7] *»W^JB5^**««>fllfiR«r^-*"0K0-e*> 

i 

So 

[0 8] ^«^«>jR6ojiis«o«i*«:*-*-is«ia-c«> 

So 

(09] -j»ODRAMOW»tt^*«S:*t^o 

[0io] 09<ot^ry^ifs' — 
^0 B 0O«HKfl Sr^-f 0&0 -e s o 
[011] 0 9<£>^LJir/W l"(ft<D**r\) ■fe/utf)* 

[012] «K«EE0 1/2©«BE^t>o-Ctry 

[013] WKWBE-Cfco-Ctrs/ Mftfc;/y ^i" 
h-e$?So 

[014] tt^fe^jeWBE*^®***-*"*^*****® 
^(D-^0iJ^^-f-|HlB0-CfeSo 

1 —!B 1 co^--< u— > a v ~f 



2 -JS 2 1/->3W 

3- -Sioai^ h7^^ 

i o a i b 7-0^^7 

1 o b-ff§2 0;*7 ^ 7-0Wlt'<7y7 r 

10, lis 1 5*5*1*1 6 — PMOS 

12 — 14, *5*t*l 7-1 9-NMOS h7^^^ 

2 1 a-2 4 a, *5*l*2 6a-H^>7^ 

21b — 24b, *5*t*2 6 b-*2^a^ h^S** 

2 5 c~jiamM*jfc«^f k 

3 o a • i ^>^j y h ^ 7 - 0^^ ^7 y ^ 

3 0 b — JB 2<D$U>'hi *^<T ^ 

3 0, 3 1, 3 5^3 6-PMOSh7V^^ 
32-34, iSj:^3 7-3 9-NMOSf7y^^ 

4 0a l^i/yh-; 7— laisttt ^-^r v^" 
4 o b-!2o^i/yh ^ 7-[U^#^7y^ 

4 0, 4 1, 4 5*JiU«4 6-PMOSh7^^ 

4 2 — 4 4, *3*t*4 7 — 4 9-NMOS h7y^^ 

5 o a -I i i^y h 5 7-iK#tt^7y^ 
5 o b-S2^i/y> ^7- oBftSt^ry^ 

5 0, 5 1, 5 4*5*t*5 5-PMOS h7 V^J** 
5 2, 5 3, 5 6^it/5 7-NMOSh^y^^ 
7 0 a-H^^yf^7- lelB^^-^T^ 

7 o b J 2 i/y h 7 t^7 y^ 

70, 7 1, *Jitf7 7-7 9-PMOS b7^^ 
7 2-7 4, 7 5*5W7 6-NMOSh7^^ 

1 oo-^*yt^7W 

2 0 0""fe> r *T *S~f 

2 1 0, 2 20*5*1*2 3 0 -tfy Hft^y^-T — ^ffi 

3 0 O't'OT^ 

4 0 0— I/0/<y77 

5 0 0-^y77 

6 0 0- -X^— ^ 

[011] 

0111 

SI 9 ©* ^ 'J T2 JUP U YrtCD^'e 'J "6^© 



[010] 

H10 



210 








220 





210. 220 fl<fctf230 *h«7'J**-?ffl ha>5>25> 



(-Vpr) 



(22) 



ftffl 2000-3045 



[01] 



[02] 



VrefO 




OVpr 



1 -JS1 ©:fSL/-=/3:*-Jl/;P:/:7 

2 -&2 0D^'Sl>-^3^-JUP>y 



Vref O 




OVpr 



10b "H 2 ©3 U > hH^ -@EWI$^7>7 
2tb «•* 2©tb:fch J 3 



[03] 

ja s 




3 a -5 a-»ffi«£E^aiS»|ft 

22 a i (ntitf)^=>yyjLs 

22b *•& Z ODtbA >5>;*5> 

30a t oynvyv-^-imtinx^ryy 

30 b 2 ©a U > h ~ ^-®»^gT^P>7 



[04] 

H 4 




3b~5b-£*E£tjaj?i&flt 

23 b -Sg 2 ©fcfa* >5?;*S> 

40 a -MS 1 ©*> U > h 5 5 -(sJI&tt^:* 'SP >7 

40 b -» 2 ©a L/ > h 3 ^ -njii^s^'sp yy 
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105] 



ime] 



[0 7] 



El 6 



3 4 CDJI*«(C«ffl*n*«*«£E*&©8W!> 



Vini 



1-7 



-OV*t!f2 



HQVrefl 



i! — B 

6-8 -5*ttff £#B§lft*a 



50a 




Vss 



2 f | Jv$S^ ^ 
50b>t^ 



,50a 



N :50iL _L*i 



OVpr 7a 




fc><= 



Ba'f Vrefl 56. 



53 
.J 



Vss 



U55! 



,24a 



-OVpr 



50b4_^ ^ 



6 a~B a-5^£EifiSffl&tt 
24 a ) ODril^ ^"D^DJLS 

50 b -JB 2 cr>X> b > h Sa-EBtte:* -vIP >^ 



25c -aa«vW6jLffl5r^^- K 



[08] 



Vint 




3c. 4c. 4 d aSctC/5 c -j£«ff£*ffltttt 
6c. 6d. 7c. 8c33c*aad~S*Si££l8jafcft 
2Ba-mtCr>fcb^)H5>=>^ 
26b ■«2C0ttlAH5>^ J 9 



70a- 
70 b- 
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A 0~~Am 



[09] 



i/ 



// / ) / 

t 



r200 



T 



II 4] 



114 




[El 1 2] 



Voc 



Vcc/2 



(Vss) 



s j — e 



1 tH^JU 



II 3] 



e 9 h &CD«ttGD3Kfce*3- S? f = * - h 



Vtc 




BL,/BL 
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7DV h^<— ^Olttf 

(72)S891# ffiEQ J£A 

#^JIimjl!^rfT t fllE:±/hffl4'4Tg 1# 

1 % * ±a*agtftrt 

(72)^^# It* Wi* 

i » *±a*aftttA 

(72)^ # JM«B 3**5 



(72)3§^# flO** 3H« 

#^JH^JlWrfT4 3 l^E±/hP9 4 I 4T@ 1# 

(72)38^# JMSJH IE§ 

(72)^^# *K tt 

^Jl|»JH«m c t 1 ®E±/hPa^4Tl 1# 

(72)38^# #>J8 

#3SJlimJll«TtT*JB[B:±^ffl+4TB 1# 



